Modulated Quantum Spin Liquid State in 1T-TaSe2?
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Abstract

Existence of quantum spin liquid (QSL) in a triangular lattice 1T-TaSe; is a topic of debate in
condensed matter physics and two-dimensional materials community (ref 1, ref 2). 1T-TaSe2
exbibits a charge density wave (CDW) state at low temperature where each CDW site hosts
one localized unpaired spin (ref 3). This material presents a text-book model to study
frustrated magnetism. In this study, we synthesised monolayer 1T-TaSe; on highly ordered
pyrolytic graphite (HOPG) substrates using molecular beam epitaxy (MBE) and studied the
magnetic excitations using scanning tunnelling microscopy (STM). The 1T-TaSe2 CDW lattice
displays a V3 reconstruction. We use inelastic tunnelling spectroscopy to detect low-energy
magnetic excitations arising from the possible underlying quantum spin liquid ground state.
We further carried out spatially dependent inelastic tunnelling spectroscopy to probe the V3
reconstruction of the magnetic excitations. Our work presents first steps towards experimental
study of magnetically reconstructed quantum spin liquids in two-dimensional materials.
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Figure 1: (Left) Inelastic tunnelling spectroscopy at low energy. (Right) Moiré reconstruction
pattern on 1T-TaSe;.
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